Senate Business, Labor and Economic AffalrsE"”'B’TNO L S

BILL NO. Gg\z‘

SB 234

February 4, 2009
Testimony and Opposition

Robert Shepard, MD, Medical Director
New West Health Services

My name is Robert Shepard, MD. | am a family practice physician. | practiced in Helena
Montana for almost 26 years. | mention this at the outset, to put some context on my
comments on this bill to the committee. During that time, | worked with dozens of families
with a wide range of problems that had few or no good treatments. |learned and witnessed
the struggles that people have with these problems. | always felt it was my duty and job as a
physician to guide people through a difficult medical system. Our medical system has great
treatments for some diseases and, unfortunately, some bogus and expensive therapies for
others. |tried to help patients find the former and avoid the latter. Five years ago, | quit
medical practice and began working for New West Heath Services as the medical director. Itis
in that capacity that | am here today. In this time, | have tried to bring a simple approach to
what we do. If it works, we cover it. Itis in everyone’s interest and less expensive in the long
run to use effective therapies. If it doesn’t work, we don’t cover it. Nothing is more expensive
than ineffective therapies.

This bill has a little of both. But before | comment on those parts, | would like to make an
observation. What this bill does is specify specific treatments for a specific condition, or group
of conditions. This effectively puts the legislature in the position of making a determination of
the best and most effective treatments for these conditions. It also means the legislature takes
on the responsibility of reviewing treatments that are developed in the future and rewriting the
bill to substitute newer and more effective therapies for those in the current bill. This process
will be ongoing. This is particularly true for a disease whose primary cause or causes are
unknown. And for which there is no comprehensive theory of the neurobiological defects in
the brain. While are lots of good ideas and lots of research leads, none of them have been
proven, even to the proponents of those theories. In this situation, you can expect ongoing
changes in the treatment options, from medications to intensive therapy to computer games. |
wish you good luck and enjoyable studies as you go down this path.

Let me agree now, that some intensive therapies, such as Applied Behavior Analysis, and Pivotal
Response Training (PRT), which isn’t even mentioned in the bill, have been shown to improve
the status of some children with Autism, Asperger’s disease, and Pervasive Developmental
Disorder Not Otherwise specified (PDD NOS). So yes, intensive treatment does help these
conditions. This is point number one. This therapy would be covered under the current law
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which mandates parity for some severe mental conditions including autism and because it
works. Contrary to some of the comments that allege that insurance companies won’t cover
this. | really don’t see how they could deny it under current Montana law.

However, there are some caveats on the idea that this works. First, it doesn’t work for all
children. In the best studies, there is improvement in a number of functional areas. But when
you look closely at the data, about half (50%) of the children improve substantially and the
other half get no benefit or minimal benefit. You can predict, with some certainty, which
children will benefit: those with higher I1Qs, those at a younger age, those with language skills
pretreatment, those with higher socialization skills. Those children with rapid acquisition and
improvements in 1Q after one year were the children that benefited. Not all Children. This bill
doesn’t allow for stopping therapy in non-responding children.

All of these studies had small numbers of children, usually under 30, with only a couple of
studies with 60-70 patients. Most studies were short with durations of a few months. Most
studies had only younger children (under 6) in the study.

This bill mandates coverage with no discretion to stop therapy in children for whom it isn’t
working. It mandates therapy for all age groups when there is not any data suggesting that this
approach works in older children or adolescents. There is reason to believe that it would not.
And lastly, it mandates maintenance therapy when the benefit for this is also uncertain, or
unstudied.

In researching the training required to effectively prescribe and deliver these treatments,
primarily Applied Behavioral Analysis, there is another question: Can these therapies be
effectively delivered in a community care setting? There are not many studies that address this
question. The few studies that do address this question have significant methodological
problems. Consequently, it is still uncertain if small communities can reach the same
proficiency as the medical centers where most of the testing has been done. Providers need
training and certification. That training and certification does exist and there is a website
listing certified therapists. According to the website, there are three therapists certified in ABA
approaches in Montana: one in Billings, one in Helena and one in Whitefish. 1 am not certain
that there are sufficient qualified resources available to treat all of the children in Montana. In
addition, these intensive therapies also require consistent application by all of the people
involved in the care of the child. It isn’t clear how day care staff and school staff will meet this
challenge.

There is at least one treatment suggested in the bill which clearly does not work. This would be
dietary therapy. In several reviews | read, every trial of dietary therapy in autism has failed to
show that there is a benefit to special diets in autism. Yet this would be covered despite the
evidence to the contrary. It isn’t clear if other ineffective therapies (such as secretin) would be
covered regardless of effectiveness. And what about megavitamins, music therapy, auditory
integration therapy, and other discredited therapies. It really isn’t clear if these would or would
not be mandated by the language in this bill. This is problematic. It is also reflective of the
responsibility the legislature has to get the science right with this mandate. If you mandate
ineffective therapies, you increase cost and provide no benefit.

One other idea that this bill doesn’t address is early screening. It is very important that children
with autism are identified early. Most of the studies attest to the importance of early
intervention. While there is a state screening program today, it is my understanding that the
grant funding that program runs out in a couple of months.




Whatever decision you make, the insurance industry will adapt. In a year or so, we will figure
out how much this mandate will cost through direct experience. Remember, Insurance
companies don’t pay for health care, employers do. Ultimately, the cost will be borne by the
businesses in Montana. Be sure to consider them in your decision.

I would like to leave you with one additional thought. There is a bill, Senate Bill 44, which
establishes a Health Policy Council. This is just the type of issue that could be discussed in that
council. The council could review the established data, discuss this with experts, and take the
time to look at the costs and benefits outside of the political process. There is a real need for
just such a council and this idea is part of most health care reform plans. We need to carefully
review many therapies so that new and proven therapies are not delayed in adoption and that
older less effective therapies are dropped. That is the best place for this topic to be
considered.
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A wide variety of nonestablished treatments have been proposed as
“cures” for the core features of autism and are used frequently despite
having largely escaped scientific scrutiny. In contrast, a growing body of
empirical evidence supports the use of a few forms of theory-based and
empirically validated treatment for some aspects of the core features of
autism. These include behavioral/psychoeducational interventions and spe-
cific forms of medication treatment, which can produce significant im-
provements in communication, social interaction, and problem behaviors
that both maintain over time and generatize across settings. While there is
no doubt that treatment and educational services for persons with autism
have improved over the past 6 decades, it also appears that significant
issues remain with respect to (1) the routine application of validated treat-
ments for the majority of cases with autism, (2) the resistance to even
validated forms of treatment for a substantial minority of cases with autism,
and (3) the extent to which validated treatments effectively treat the specific
core features of autism that are most disabling for persons with autism and
their families. ® 2004 Wiley-Liss, Inc.
MRDD Research Reviews 2004;10:318-326.
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s autism is characterized by deficits in language usage,

impairments in social reciprocity, and the presence of

behavioral rigidity, the primary goal of autism treatment
should be the alleviation of these core features. Thus the pressing
question when considering the body of treatment research stud-
ies in autism is~“Do available treatments alleviate the core features of
autistn?” This has been the central question in systematic reviews
of autism and its treatment during the six decades which have
now passed since Kanner’s {1943] seminal work on the disorder
[Eisenberg, 1956; Lockyer and Rutter, 1969; Kanner et al.,
1972; Rutter, 1985; Bristol et al.,, 1996; Howlin et al., 2004].
Review of the large body of published autism treatment studies
reveals two general areas with respect to the search for treat-
ments for the core features of autism: (1) a variety of nonestab-
lished treatments that frequently have been proposed as “cures”
for the core features of autism but have largely escaped scientific
validation and (2) the growing body of empirical evidence on a
few forms of theory-based and empirically validated forms of
treatment for the core features of autism. In this paper, [ will
outline the progress that has been made in each of these areas. In
addition to reviewing evidence for the efficacy of treatments for
autism, I will examine what I term the “depth of intervention
effect” question in autism. Specifically, given the range of symp-
toms that are expressed in autism, how “deeply” do established
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treatments go in impacting the continuum of impairment within
each domain area?

NONESTABLISHED TREATMENTS FOR AUTISM

Parents of children with autism find the disorder to be an
unusually mysterious and perplexing condition in which symp-
toms and behaviors fluctuate with inexplicable rhythms. As
such, causes and explanations of autistic behavior are occasion-
ally glimpsed but never fully revealed. Add to this the fact that
frequently children with autism demonstrate clear “islands of
ability” amidst a sea of disabilities. This can leave parents with a
powerful sense that maybe something can be done to “open the
door.” Parents’ hopes for such “cures” are easily amplified by
dramatic reporting of anecdotes on television, on the Internet,
and in newspapers [Sandler and Bodfish, 2000].

Over the past several decades, many approaches have been
serendipitously “discovered,” each proposed as a “treatment,”
and some even boldly hailed as a “cure” for autism via sensa-
tional accounts in the media. These include holding therapy,
megavitamins, music therapy, auditory integration therapy, fa-
cilitated communication, sensory diets, sensorimotor integration
therapy, play therapy, Gentle Teaching, experimental brain sur-
gery, immunosuppressant therapy, and secretin to name a few.
Few of these were ever promising enough to even progress to
rigorous scientific testing in controlled clinical trials despite
initial popular media attention [Freeman, 1997]. Some were
rigorously tested following parent demands to do so and were
found to be ineffective [Sandler et al., 1999; Kern et al., 2004].
Over time these serendipitously discovered approaches to the
treatment of autism have failed to achieve the consensus of
clinicians or researchers as a legitimate way to alleviate the core
features of autism or even to minimize the severity of autistic
symptomatology [Campbell et al., 1996; Volkmar et al., 1999].
Although disappointing chapters in the history of autism treat-
ment, the uptake and subsequent release of interest in most of
these nonestablished treatment approaches has demonstrated
that autism is a disorder that seems to be particularly “at risk” for
unfounded claims of treatment [Sandler and Bodfish, 2000].
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Because there is no evidence from which
individuals who promote treatments for
autism can make claims of potential
“cures” for autistic children, it is impor-
tant for clinicians to counsel families to
guard against either acting on such claims
or increasing their hopes for change to
this level.

Despite a lack of empirical evi-
dence or clinical consensus to support
their use, there is clear evidence that
many parents of children with autism
continue to be interested in the use of
nonestablished or alternative therapies
Aman, Lam, and Collier~-Crespin [2003]
found that there was considerable use of
“alternative medicine” therapies along
with standard psychotropic medications
in the community treatment of children
and adults with autism. In a survey of 121
parents who had enrolled their autistic
children in intensive behavior analytic
treatment programs (“ABA” treatment),
Smith and Antolovich [2000] found that
children in ABA teatment programs
were also receiving an average of seven
supplemental alternative treatment inter-
ventions. Interestingly, in the same study
these authors reported that parents typi-
cally reported that these alternative ther-
apies produced little or no apparent ben-
efit for their autistic child. Although
often viewed as benign, alternative ther-
apies can be costly to families in terms of
either time or money or both {Sandler
and Bodfish, 2000], and those that are
more invasive (e.g., alternative medi-
cines, diets, surgeries) have the potential
to have adverse effects.

As a part of the overall effort of
researching treatments for autism, the
examination of these alternative or
nonestablished therapies has taken two
forms. First, it is clear that research on
established treatments now must in-
volve attention to the potential con-
comitant use of alternative therapies
given their popularity among parents
[Smith and Antolovich, 2000]. Second,
newly proposed alternative treatments
are increasingly being subjected to
more rigorous scientific evaluations of
safety and efficacy. For example, secre-
nun (a peptide hormone that stimulates
pancreatic secretion) was proposed as a
potential “cure” for autism following a
single anecdotal report of its efficacy in
1998. This led to a tremendous amount
of media exposure as a potential treat-
ment for autism and considerable par-
ent interest in its use for their children
with autism. Within a year of this ex-
posure the first randomized control
trial of secretin effects in autism was

published [Sandler et al., 1999] show-

ing that secretin had no benefit above
placebo on the core symptoms of au-
tism when evaluated under blind con-
ditions. Within the following 3 years,
16 well-controlled studies of secretin
treatment in autism have been pub-
lished, all demonstrating its lack of ef-
ficacy. Ironmically, secretin is thus the
single form of autism treatment that to
date has been most rigorously investi-
gated (from the standpoint of random-
ized clinical trials) and yet there is no
rigorous scientific evidence of its effi-
cacy. While it is unfortunate that this
research effort did not lead to clues
with regard to treatment of the core
features of autism, these events demon-
strate that the field of autism treatment
research has progressed to the point
where purported treatments can be rig-
orously investigated for clinical efficacy
in a timely manner.

EMPIRICALLY VALIDATED
TREATMENTS FOR AUTISM

In contrast to the disappointments
of the various nonestablished treatment
approaches, a few forms of treatment
have been based in an established theory
of autism and have achieved some mea-
sure of empirical support and clinical
consensus as practical and safe ways to
minimize the severity of autistic symp-
tomatology [Bristol et al.; 1996; Volkmar
et al., 1999]. The two treaument ap-
proaches for autism that have amassed the
most scientific and clinical support are
behavioral/psychoeducational treatment
approaches and biomedical treatment ap-
proaches. These two approaches evolved
from different theoretical orientations to
the deficits characteristic of autism. The
focus on biomedical causes (i.e., genetic,
neurological) lead naturally to a search
for medical treatments. In contrast, the
focus on abnormalities in behavioral,
emotional, and cognitive development
lead to an emphasis on psychological or
behavioral interventions [Rutter, 1985].
However, although both theoretical ap-
proaches make claims with respect to pu-
tative etiological and pathophysiologic
factors, the pathogenesis of autism has
remained largely unknown. For this rea-
son, existing empirically validated treat-
ments for autism are largely symptomatic
in nature. Thus, clear empirical valida-
tion exists for specific forms of behavioral
and medical treatment for particular au-
tistic symptoms within specific core def-
icit areas rather than as overall forms of
treatment for all of the core deficits of
autism.
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Behavioral/Psychoeducational
Treatments for Autism

Conceptual model

The first conceptualization of au-
tism within a behavioral framework was
made by Ferster [1961], who hypothe-
sized that some of the acquired behav-
ioral deficits seen in autism might de-
velop due to a deficiency in acquired
(i.e., social) reinforcers. Logically, chil-
dren with social deficits of whatever or-
igin would not naturally acquire adaptive
behaviors that other children learn inci-
dentally via natural social consequences.
This was followed by empirical demon-
strations that behaviors characteristic of
each of the core domains of autism could
be related in a lawful manner to certain
explicit environmental changes [Ferster
and DeMyer, 1961}, a finding that has
now been replicated in hundreds of pub-
lished studies [Matson et al., 1996; Breg-
man, 1997]. Of importance in this ap-
proach is a clear distinction between the
factors responsible for the etiology of au-
tism (presumably genetic and neurobio-
logical) and those factors responsible to
for development of the abnormal behav-
iors associated with autism (presum-
ably environmental and psychological)
[Lovaas et al.,, 1973; Lovaas and Smith,
1989]. This conceptualization, based on
the established scientific principles of
learning theory, supported the applica-
tion of learning-based intervention tech-
niques as forms of treatment for both the
deficit features of autism (e.g., cognitive,
language, social) and the expressed be-
havioral features of autism {e.g., repeti-
tive behaviors, problem behaviors) (Wolf
et al., 1964; Lovaas et al., 1966)].

The published behavioral treat-
ment literature that has arisen based on
the operant learning model involves the
application of the standardized methods
of behavioral science to examine and
demonstrate treatment effects. Key fea-
tures of this empirical approach are (1)
operational defmition of observable tar-

get behaviors, (2) definition of behavioral |

antecedents and consequents that make
explicit the functional relationship be-
tween the treatment environment and
the target behavior, (3) a task analysis that
explicitly defines the treatment proce-
dure, and (4) a measurement system for
quantifying the acquisition, maintenance,
and generalization of the target behavior
[Rogers, 2000]. The goal of this meth-
odology is to ensure that effective ele-
ments of a treatment procedure can be
reliably identified by researchers, tested
in replication studies by other research-
ers, and then reliably and practically ap-
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plied by treatment agents (e.g., parents,
teachers).

A key feature of the behavioral/
psychoeducational approaches that have
been developed to treat autism is an un-
derstanding of the unique ways that chil-
dren with autism tend to interact with
their environment and an appreciation of
how they benefit from structured,
planned, and predictable presentation of
stimuli and events [Schopler et al., 1971,
1982]. Accordingly, several models of
behavioral/educational treatment for au-
usm have been established. (e.g., TE-
ACCH, ABA/Discrete Trial Training,
Pivotal Response Training, Incidental
Teaching) that incorporate elements of
this structured learning approach. Other
critical programmatic components of ef-
fective behavioral/educational models
for treating autism that have been iden-
tified [Dawson and Osterling, 1991;
Howlin, 1998; Wolery, 2000] include
the use of a defined curriculum, attention
to ensuring predictability and use of rou-
tines, the use of generalization strategies,
the use of supportive transitions across
programs, and high intensity of learning
opportunities. Also, family involvement
in the treatment planning and implemen-
tation process has been incorporated as an
essential piece of effective behavioral/ed-
ucational treatment programs [Schopler
and Reicler, 1971].

Communication intervention studies

The treatment of verbal and non-
verbal communication deficits has been
one of the main areas of research on the
behavioral/educational treatment of au-
usm. Under typical conditions, approxi-
mately 50% of children diagnosed with
autism remain nonverbal [Prizant, 1983].
In contrast to this, studies have indicated
that as many as 90% of children with
autism can learn to use verbal conununi-
cation as a primary means of communi-
cating with others when established
behavioral/educational interventions de-
signed for teaching language are used be-
fore age 5 [McEachin et al., 1993; Mc-
Gee et al., 1994; Koegel, 1995; Smith et
al., 1997; Kern-Koegel, 2000]. Initial be-
havioral interventions for treating lan-
guage impairments in autism focused on
a structured clinic-based or home-based
discrete trial (or “drill”) format. While
clearly effective in both teaching lan-
guage and promoting more typical pat-
terns of adaptive behavioral develop-
ment, the discrete-trial  language
intervention approach did not promote
generalization of language use beyond
training settings and it also proved diffi-
cult to implement with fidelity in routine
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settings [Volkmar et al., 1999; Koegel,
2000; Bibby et al., 2001]. In response to
these limitations, approaches have been
developed to teach langnage use more
efficiently, more effectively, and more
durably in naturally occurring settings
(e.g., inclusive preschools and schools,
routine home and community settings)
[Koegel, 2000]. These natural language
teaching approaches involve the inclu-
sion of specific motivational procedures,
a focus on following the child’s lead, the
provision of frequent opportunities for
child-initiated expressive language in the
natural environment throughout the
child’s day, and the inclusion of parents,
teachers, and peers as therapists [Warren
et al., 1984; Charlop et al., 1985; Koegel
et al., 1987; Yoder et al., 1993; Koegel,
2000].

Researchers have referred to com-
munication as a “pivotal” behavior that
can significantly influence other features
of autism. This is based on data that in~
dicates effective language training can
lead to generalized (i.e., nontargeted) im-
provements in social skills [Lovaas et al.,
1973; Koegel and Frea, 1993; Dawson
and Osterling, 1996; Rogers, 1998], re-
petitive behaviors [Lovaas et al., 1973],
and nonspecific problem behaviors such
as noncompliance; self-injury, and ag-
gression [Lovaas et al., 1973; Carr and
Durand, 1985; McEachin et al., 1993;
Koegel et al., 1999].

A key feature of the language def-
icits characteristic of autism is that chil-
dren with autism lack spontaneous verbal
and nonverbal initiations even after suc-
cessful language training has resulted in
verbal language as the primary form of
the child’s communication. While pre-
treatment intelligence quotient (IQ) and
the presence of functional speech before
age 5 have long been purported to be the
phenotypic characteristics associated with
the most favorable outcomes following
early intervention in autism {Freeman et
al,, 1985; Gillberg and Steffenburg,
1987], more recent research suggests that
these features are correlates of the level of
social-communicative initiations (e.g.,
initiated joint attention) that may be a
more powerful prognostic indicator
[Mundy and Crowson, 1997;Koegel et
al., 1999; Koegel, 2000]. Accordingty,
more recently researchers have devel-
oped treatments (1) to increase the gen-
eralized use of self-initiated protodeclara-
tives in prelinguistic children with
pervasive developmental disorders [Yo-
der and Warren; 1999] and (2) to increase
the social initiations and spontaneous
verbalizations in verbal children with au-
tism.[Warren et al., 1984].

Research has also demonstrated that
behavioral/educational interventions can
be effective in teaching lower-functioning
(i.e., IQ < 50) nonverbal children with
autism to communicate functionally using
augmentative and alternative communica-
tion devices (AACs) such as sign language,
photographs, communication books, com-
puterized devices, and picture exchange
systems  [Carr and  Kologinsky, 1983;
Reichle et al, 1996; Bondy and Frost,
1998]. Although nonverbal children with
autism can show substantial gains in
prompted use of AACs, there is evidence
that such use may not often generalize to
untrained settings and that spontaneous
communication continues to be a problem
for these children [Mirenda and Mathy-
Laikko, 1989; Udwin and Yule, 1990].

Social intervention studies

The social deficits of autism have
also been the focus of many behavioral/
educational research studies. A wide va-
riety of social interventions for children
and adults with autism have been devel~
oped and tested in controlled behavioral
studies [Rogers, 2000]. Behavioral meth-
ods have been shown to be effective in
teaching child—parent social interactions
[Dawson and Galpert, 1990}, child-
other adult social interactions [Oke and
Schreibman, 1990; Stahmer, 1995], and
child-peer social interactions [Strain et
al,, 1979; Danko et al, 1998]. Social
intervention studies have demonstrated
that a variety of teaching methods effec-
tively increase social skills (e.g., direct
instruction, peer tutoring, video-model-~
ing, social stories/games, scripted self-
management) and that such methods are
effective in both preschool and school-
age children with autism [Rogers, 2000].
Although social intervention studies have
included the full range of functioning
present within the autism spectrum, rel-
atively few studies have focused on im-
proving social behaviors in lower func-
tioning children or adults with autism
[Rogers, 2000].

Paralleling trends in the language
interventions studies, early social inter-
vention approaches involved analog dis-
crete-trial  adult-directed  instruction
[Simpson et al., 1997] while more recent
studies have focused on incidental teach-
ing approaches that utilize naturally oc-
curring social events with regular inter-
action partners in routine everyday
settings. This shift in focus has brought
with it concomitant gains in maintenance
and generalization of the social skills that
are taught for children and adults with
autism [Lord and Hopkins, 1986; Koegel
and Frea, 1993; Krantz and McClanna-
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han, 1998]. Research has also indicated
that social skills appear to be pivotal re-
sponses that, when trained, can lead to
improvements in other nontargeted
symptoms of autism, such as verbal and
nonverbal communication [Krantz and
McClannahan, 1993; Stahmer, 1995] and
problematic behavior [Lee and Odom,
1996; Koegel et al., 1992}

Repetitive behavior intervention studies

Behavioral interventons have also
been studied as forms of treatment for the
repetitive behavior and associated features
of autism {Matson et al., 1996; Homer et
al., 2002]. In autism, this core area is char-
acterized by a variety of overt behavioral
symptoms, including stereotyped motor
behaviors (e.g., hand-flapping, body-rock-
ing, object spinning), rituals and routines
{e.g., ordering items or events, insisting on
sameness), obsessional restricted interests
{e.g., nonfunctional consuming interest in
train schedules), and also a more general
characteristic of rigidity/inflexibilicy and
poor response to novelty [Rutter, 1985;
Lewis and Bodfish 1999; Bodfish et al.,
2000]. To date, the treatment of the repet-
itive behavior core features of autism has
received far less study than the treatment of
the social and conununication deficits of
autism. Empirical support does exist for
three behavioral approaches for treating re-
petitive behaviors in children and adults
with autism: (1) teaching, occasioning, and
reinforcing alternative adaptive behaviors
(e.g., language/social interventions, differ-
ential reinforcement procedures) [Lee and
Qdom, 1996; Matson et al., 1996; Horner
et al.,, 2002], (2) environmental arrange-
ment ox structuring [Schopler et al., 1971;
Clark and Rutter, 1981; Goodall and Cor-
bett, 1982], and (3) shaping or graded
change [Rutter, 1985; Howlin, 1998].

In contrast to behavioral/educa-
tional intervention studies of the social
and communication deficits of autism,
studies on the treatment of repetitive be-
haviors have largely involved lower func-
tioning individuals with autism and con-
sequently little is known about treating
this core feature in higher functioning
persons with autism. Related to this
poing, the bulk of the literature on treat~
ing repetitive behaviors in autism has fo-
cused on treating the simple (and perhaps
nonspecific) repetitive behaviors such as
stereotyped behavior. Thus, at present,
we know little about effective methods
for the behavioral/educational weatment
of the higher-order ritualistic repetitive
behaviors and general rigidity/inflexibil-
ity that are most characteristic of autism
[Lewis and Bodfish, 1999; Turner;
1999].

BIOMEDICAL TREATMENTS
FOR AUTISM

Conceptual Model

Biomedical models of autism move
beyond the acquired behavioral aspects of
autism to focus more broadly on the po-
tential links between the core features as
expressed in manifest behavior and the
putative neurobiologic systems involved
in the etiology and pathogenisis of these
core deficits. Basic behavioral research in
autism has made it clear that the pheno-
type of autism is tremendously heteroge-
neous both between potential subtypes
(e.g., Aspergers, high-functioning au-
tsm, low-functioning autism, PDD-
NOS) and between individual cases
within a subtype. Accordingly, neurobi-
ological models of autism have expanded
from models focusing on single brain ar-
eas of single neurotransmitter systems
(e.g., serotonin, dopamine) to a collec-
tion of more modular accounts of puta-
tive neural circuits (e.g., fronto-striatal
system, medial-temporal lobe), the func~
tional integrity of which is presumed to
underlie individual differences in patterns
of expression of each of the core deficits.

While autism is undoubtedly a
brain disorder, the neurobiological basis
of autism remains to be identified. The
bulk of available neurochemical evidence
supports a role for dopamine (DA) sys-
tems in the pathogenesis of the stereo-
typed, repetitive behavior patterns char-
acteristic of persons with autism
[Leckman et al, 1980; Lewis and
Baumeister, 1982; Gillberg and Svenner-
holm, 1987; Launay et 2l., 1987] and a
role for serotonin (5HT) systems in the
broader pathogenesis of autism [Schain
and Freedman, 1961; Campbell et al,
1974; Hoshino et al., 1984; Anderson et
al., 1987; McBride et al., 1989]. In both
cases, pharmacological treatment studies
have contributed significantly to the ev-
idence suggesting involvement of these
neurotransmitter systems in autism.

Medication Intervention Studies
There has been considerable inter-
est in a wide range of medications for the
treatment of autism. Of the medications
suggested, several have been found to
only be effective for nonspecific symp-
toms such as irritability, overactivity, ag-
gression, and self-injurious behavior
[King, 2000]. In contrast, dopaminergic
and serotonergic agents have been dem-
onstrated to have clinically significant ef-
fects on some aspects of the core features
of autism when examined in random-
ized, controlled trials [Volkmar et al,,
1